Lithium mimics dexamethasone in stimulating DNA synthesis by WI-38 cells.
Lithium interferes with the responses of neural and secretory cells to calcium-mobilizing agonists by blocking the generation of phospholipase C-dependent second messengers. However, the mechanism by which lithium stimulates the proliferation of other cells in response to agonists that do not activate phospholipase C remains obscure. We investigated the pathways that mediate the mitogenic action of lithium on WI-38 cells in a defined, serum-free medium. Lithium, like dexamethasone (Dex), potentiated DNA synthesis in response to the combination of insulin+epidermal growth factor (EGF) (+50%), but not in response to either growth factor alone or with Dex. As in the case of Dex, lithium could be added as late as 8 h following stimulation of quiescent cells by insulin+EGF without loss of potentiating activity. While DNA synthesis in control cultures was essentially complete by 24 h, lithium and Dex stimulated "late" DNA synthesis (24-30 h) 10-fold and 5-fold, respectively. The potentiating activity of Dex, but not that of lithium, was blocked by the specific glucocorticoid receptor antagonist, RU486. Both lithium and Dex stimulated log-phase growth, but only Dex increased saturation density. These data indicate that both lithium and Dex recruit into the cell cycle a subpopulation of cells with a longer mean prereplicative phase (G1). The effect of lithium on DNA synthesis in WI-38 cells may be mediated by the glucocorticoid response pathway at some point distal to activation of the glucocorticoid receptor, or by an independent mechanism that can be switched on late in G1.